ABSTRACT
INTRODUCTION
Economic Load Dispatch means finding out the optimal outputs of the generators to meet the total load demand of a system. There are several different algorithms to solve an ELD problem for different loads with or without considering transmission loss [2] , [3] , [4] . Generally with the help of ELD, we are benefitted financially. But now a day's throughout the world everyone concentrate on reducing the pollutions. At the time of generation many pollutants like carbon dioxide (CO 2 ), oxides of nitrogen (NOx), and oxides of sulphur (SOx) are produced from the fossil fuels. These pollutants have, mainly, ill effects to the human body. So, for the environmental point of view the Economic Emission Dispatch (EDD) is introduced, to minimize the emissions for a certain load demand. That means at the time of economic operation, we have to take care of emission constraints along with the financial conditions. For this reason by combining EED and ELD, Combined Economic and Emission Dispatch is introduced (CEED).
Different algorithms are used for solving CEED problems [5] , [6] , [7] . Here a CEED problem for six generator system without considering transmission loss is performed. Then with the help of B-coefficient matrix, the CEED problem is performed with consideration of transmission loss. As a result, technical as well as environmental issues can be taken care of.
In this article, in section two, the problem formulation is discussed. In subsection 2.1, Economic Load Dispatch (ELD) is discussed. In subsection 2.2, Economic Emission Dispatch (EED) is discussed. Subsection 2.3 discusses the Combined Economic and Emission Dispatch (CEED). Section 3 includes the algorithms for CEED with and without considering loss. Section 4 contains a numerical example with discussion on the results. Finally, some concluding remarks are specified in section 5.
PROBLEM FORMULATION
The total procedure to solve a CEED problem for a given example is discuss in the following sections.
Economic Load Dispatch (ELD)
Cost function in an Economic Load Dispatch is given by- There are some constraints, which we have to follow. They are-
Power balance constraint:
( ) 
Economic Emission Dispatch (EED)
In Economic Emission Dispatch, total emission is given by-
Combined Economic and Emission Dispatch (CEED)
These ELD and EED are different to each other. The ELD reduces the fuel cost by increasing the pollutants. Whereas the EED reduces the emission of pollutant gasses by increasing the fuel costs. So, we have to find out a operating point to make a balance between operating cost and emission rate and this can be achieved by CEED.
The main objective function in CEED can be developed by combining ELD with EED with the help of price penalty factor h i (Venkatesh et al.,2003) as follows:
The price penalty factor can be calculated by the following formula: 
EXEMPLIFICATION AND DISCUSSION

Inputs
We are taking here a six generator system. The required generators data for the CEED problem is given in the Table 1 . To perform the same problem B-coefficient matrix is also required and it is given in the Table 2 . 
Figures and Tables of Outputs (without Loss)
In this section, with the help of the input data (Table 1) , we find out the following results (Table  3 .) using Mat-Lab software [10] . Here we increase the load demand from 100 MW to 400 MW with an interval of 50 MW and find out the load sharing between the six generators for the corresponding load demands. Sharing of the loads between the all generators for different load is shown in the Table 3 . 
Figures and Tables of Outputs (considering Loss)
In this section we find out the load sharing of generator s, but here we consider the transmission loss. For this time we have take B-coefficient matrix as an input from the Table 2 . Here we also vary our load demand from 100 MW to 400 MW with an interval of 50 MW and get the generation values of each generator for the different load demands. These results are shown in the Table 4 . The variation of total generation costs for different load demands is shown in the Figure 3 and Figure 4 shows the load shared by the generators at different load demands. The variation of transmission loss at different load demands is also shown graphically in the Figure 5 . 
CONCLUSIONS
The demand of power in the world increases day by day. Due to this increase in power demand the emission rate of pollutant increases also. But we have to control this pollution problem and also meet the load demand economically. From this discussion we can conclude that, the balance between economy and emission can be achieved by the Combined Economic and Emission Dispatch, very efficiently.
